Introduction
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Human activities cause multiple changes to ecosystems properties and functions resulting
The agricultural land use scenarios were developed for an agricultural area with high (Table 1) . Fallowing is residual in the area, as well as 141 irrigated tree orchard plantations (Cantero-Martínez and Moncunill, 2012) . Scenario development for the study area was based on the three main drivers that were 146 known to primarily influence the direction of land use decisions, namely (1) the prices of food 147 products, (2) rural development policies and (3) agro-environmental regulations (Bolliger et 148 al., 2007; Ewert et al., 2005) . We made qualitative assumptions about how these drivers might 
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Changes in these main socioeconomic drivers were then translated into potential changes 157 in local land use composition based on authors' expert knowledge (Table 1) . These took into 158 account the environmental constraints imposed by a semiarid Mediterranean climate (i.e. high 159 temperatures and water availability limitation for crop growth) as well as farming traditions 160 that influence land use decisions (Alvaro-Fuentes et al., 2009; Cantero-Martínez and 161 Moncunill, 2012; Cantero-Martínez et al., 2007) . Cereal crops, orchards (i.e., olive trees and 162 almond trees) and vineyards were expected to be the dominant cover types under all scenarios 163 considered. However, the relative percentages of such crops and the probability of occurrence 164 of others such as fodder (mainly vetch, alfalfa and winter cereals for forage, such as oats and 165 triticale), oil seed crops, grain legumes (mainly peas, chickpeas and beans) or aromatic plants
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(e.g., lavender, mint, chamomile) were expected to vary according to changing socioeconomic 167 drivers. In addition, the study area is currently subject to an irrigation scheme development (canal Segarra-Garrigues project) that may allow the irrigation of this area (Brotons et al., 169 2004; Cantero-Martínez and Moncunill, 2012) . Thus, two sub-scenarios for each storyline 170 considered were built: one under rainfed conditions, and one that included partial irrigation 171 ( Fig. 1, and irrigation is present, a reduction of cereal fields towards higher-priced crops such as orchards,
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fodder and oil seed crops is expected (Table 1) .
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Under the "Development of local markets" scenario, state and society will be interested in 206 managing resources for the future and will make a conscious effort to reduce the intensity of 207 economic activity. People will be motivated to live in low carbon economies, and 208 consequently depend more on local resources for food. Demand for more expensive organic 209 or other label products is likely to be higher than today and a strong rural development policy 210 is expected. In the study area, promotion of crops potentially subject to local quality labels 211 will lead to an increase in olive and almond trees, vineyards and aromatic plants (the latter,
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only if partial irrigation is present). Agricultural diversification with the inclusion of low proportions of other crops such as grain legumes and oils seed crops, is also expected ( iteratively until the scenario-dependent surface frequency per land use category was reached.
231
The newly generated land use of a given field unit was not allowed any further 232 transformation.
233
To measure the importance of spatial aggregation of land use changes on habitat 234 suitability, two different levels (low vs high) of spatial aggregation of land use changes were 235 induced ( Fig. 1) of the species, i.e., their home ranges (Cardador et al., 2011; Van Dyck, 2012) , which may in a radius-area representative of the focal species' home range (Cardador et al., 2014b) . This Green et al., 2000) . Then, since both nesting and foraging habitat suitability are essential to 260 ensure population viability (Catry et al., 2013) , final habitat suitability in each field unit of the 261 study area was calculated as the geometric mean between focal foraging and nesting habitat 262 suitability values (Cardador et al., 2014a habitat at the scale of home-ranges higher (13-92% lower than averaged reductions predicted 320 according to non-aggregated scenarios for calandra lark, except for the "business as usual" 321 scenario with partial irrigation, and 16-77% lower for little bustard, except for the "business 322 as usual" scenario under rainfed conditions, Fig.2 ). By contrast, for the stone curlew, higher 323 suitability indices for most scenarios were predicted when land use changes were non-324 aggregated (Fig. 2) .
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The "business as usual" scenario and the "liberalization" scenario under rainfed conditions 326 lied within the scenarios with higher predicted habitat suitability for little bustard and calandra 327 lark, particularly with aggregated changes (36-42% and 30-36% of suitable habitat for each species, respectively, according to averaged values across runs), and predicted similar habitat 329 suitability as at current time for stone curlew (62-63%, Fig. 2 ). This latter species was 330 predicted to benefit from most of the other scenarios considered (Figs. 2, A1 and A2), due to 331 an increased presence of orchard crops, which had high resource provision for this species
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( Table 1) . By contrast, the "business as usual" scenario with partial irrigation was one of the 333 scenarios with overall low habitat suitability values for all species (Fig. 2) . 2014a; Butler and Norris, 2013). Habitat suitability estimates generated by our models were 342 congruent with independent contemporary species' occurrence data in our study area.
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According to such estimates, our results showed that changes in land use composition under 344 different scenarios can have important effects on habitat suitability, but that the size of those 345 effects would vary depending on species-specific requirements and spatial distribution of land 346 use changes (Suárez-Seoane et al., 2002; Fahrig et al., 2011) .
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Globally speaking, most of the scenarios considered are expected to lead to increases in 348 orchard crops in the study area, which are high-priced and value-added products compared to 349 cereal crops. These changes in landscape structure will likely affect the conservation of ground-nesting open-land farmland species (Guerrero et al., 2012 Figure 1 . Overview of the framework followed for scenario development. Qualitative importance of different socio-economic drivers used to structure scenarios (a) is represented as very low (0), medium (+) or high (++). where I jc is an identity descriptor with value 1 if the field unit j has already undergone change to the land-use type c and 0 otherwise, d ij is the Euclidian distance between the field unit i and j,and α is a kernel exponent to set different degrees of land-use spatial aggregation. Note that p i will be 0 if the field unit i has already changed to a future land-use type because I ic will be 1 for c equal to that land-use type, avoiding field units to transform more than once within the time step
Appendix B
Resource-based habitat suitability estimates
We used a resource-based modelling approach to estimate habitat suitability for each species in a given land-use using a modified version of a resource-based modelling framework previously developed in the study area (Cardador et al., 2014) . Resource-based modelling follows three steps: (1) the construction of a matrix to describe species' resource requirements (i.e. dietary, foraging habitat and nesting habitat) for each species and for each time period considered; (2) the quantification of resource availability in each habitat type and for each time period; (3) the calculation of habitat suitability indices for each of the vital activities for each species in each habitat type throughout the breeding season.
Step 1: Species' requirements
We built resource requirement matrices for diet, foraging and nesting habitat requirements during the breeding season for the study species by gathering bibliographic data from published papers and reports (Cardador et al., 2014) . For foraging and nesting habitat description, four vegetation height categories (0-25 cm, 25-50 cm, 50-100 cm, >100 cm) were defined according to available information. For each category, we registered the capability of each species for using it as an ordinal measure (0 = not usable, 1 = usable).
For diet we considered four main food types (seeds, plants, invertebrates and vertebrates) and registered the degree of preference for each of them by each study species (0 = not used, 0.5 = rarely used, 1= preferentially used (Cramp and Simmons, 1994) ). Values were derived for two periods, spring (April-June) and summer (July-September), to reflect differences in resource requirements through the breeding season.
Step 2: Resource availability
We then characterized resource availability in each possible farming system in the study area through the breeding season in terms of species habitat requirements (i.e. vegetation height and food supply). On the one hand, we used available information on agricultural practices applied to different farming systems in our study area (Cantero and Moncunill, 2012) in combination with authors' expert knowledge based on 10 years of field surveys, to qualitatively describe the probability (0 not possible, 0.5 rare or infrequent and 1 usual) that a given farming system presents a given vegetation height (i.e., 0-25 cm, 25-50 cm, 50-100 cm, >100 cm) in each month of the breeding season. For orchard crops, vegetation height of herbaceous strata was described. We then transformed these values to relative frequencies by dividing the score of each category by the sum of scores of all categories in a given period and land cover type, so that the sum of all categories was 1 (Table B1 ).
For diet, we estimated expected abundance of the four considered food types according to agricultural practices applied (Cantero and Moncunill, 2012) . We assumed that the relative abundance (ab) of a particular food type in a given farming system was inversely related to the number of agricultural practices (n) that negatively affect that resource. Specifically we use the equation ab = 1 / (n + 1), where n + 1 was used in order to avoid infinite values. For these calculations, we considered the effect of five main practices that are known to be related to food abundance: fertilizers use, herbicide use, irrigation, plough and weed cut (Table B2 ). These practices can lead to reduction in food supply of our study species directly (e.g. reduction in weed availability through the use of herbicides)
or indirectly (e.g. elimination through competition of many broad-leaved plant species and invertebrates associated with them by stimulation of crop growth through crop irrigation or fertilizer use) (Benton et al., 2002; Newton, 2004) . Expected food abundance was calculated for spring (April-June) and summer (July-September).
Step 3 to the temporal resolution of vegetation height data. However, we assumed that (1) food preferences remained constant across both spring (April-June) and summer (JulySeptember) periods and (2) availability of food was constant within each period but potentially varied between them.
In our framework, foraging habitat suitability depends on both habitat characteristics and availability of food resources (Catry et al., 2012; Wilson et al., 2005) . Thus, we calculated final foraging habitat suitability estimates as ∑ , where t are the months of the breeding season. In contrast, nesting habitat suitability in a given habitat is defined as the suitability derived from nesting habitat characteristics only. Thus, we calculated it as ∑ , where t is the duration of the nesting period (number of months). 
